The BSAS surface began to show degradation at 1400°C, forming a porous structure (Fig. 4a ), which became very severe at 1500°C as the porous structure spread over the entire BSAS layer (Fig. 4b) . The cause of the degradation is not fully understood.
The formation of a porous structure is likely to be a key life-limiting factor at T > 1400°C. Figure 5 shows the plots of weight change versus time for uncoated and EBC-coated SiC at 1300°C in the HPBR (6 atm, pH20 -0.6 atm, gas velocity -24rn/sec, fuel to air ratio = 0.065).
Silica Volatility
Each datum in the plots represents one thermal cycle since the test was interrupted to measure the weight. The linear weight loss of uncoated CVD SiC and MI was due to the volatilization of silica by water vapor. Mullite+BSAS/BSAS-and mullite/BSAS-coated MI also showed a slight weight loss. Cross sections of mullite+BSAS/BSAS-and mullite/BSAS-coated MI showed excellent adherence and minimal oxidation, implying that the weight loss was mainly due to the volatilization of silica from BSAS. Figure 6 shows the plots of weight change versus time for hot pressed monolithic BSAS exposed to 50% H20-balance cm/sec).
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Volatility oc Vg°5(pH20)2/Ptot 0'5 (1) whereVg is the gasvelocity,pH20 is the water vapor pressure, and Ptot is the total pressure. The converted rate from the themogravimetry measurements (3.3 x 10 -3 mg/cm2-h) agreed fairly well with the rate determined using the HPBR (-6 x 10 .3 _rng/cm2-h). Projected recession of BSAS, after 1000h at 6 atm, pH20 = 0.6 atm, and Vg -24tn/sec, from equation (1) and the silica volatility data from thermogravimetry was 4, 18, and 72 l.tm, at 1300, 1400, and 1500°C, respectively.
The recession will be even higher in typical engines that run at higher pressure and gas velocity. Based on BSAS thickness of-250 p.m (-10 mil), typical of current YSZ TBCs in aero gas turbines, the volatility of BSAS will be another key life-limiting factor for over several thousand hours of operation at T >1400°C.
Conclusions
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